Objective: To describe the latest evidence of effectiveness and impact of networked communication interventions for young people with mental health conditions.
Introduction
Worldwide, mental health conditions are a significant source of disease burden. 1 The costs are high both on a macro level, with high economic costs, 2 and on an individual level correlating with poor physical health and emotional wellbeing, lower educational attainment and decreased social capital. 35 In young people, this is particularly significant over the life-course. Many mental health problems begin in childhood or young adulthood, 6 and their prevalence increases with age, affecting 7.7% of 510 year olds, 11.5% of 1116 year olds and around 23% of 1820 year olds. 7, 8 Mental health conditions may become chronic and there is evidence to show that early intervention and good care are cost effective and can improve both short and long-term outcomes.
This review examines the impact of the use of twoway communication between health professionals and young people with mental health conditions. To date, only one review has described the effectiveness and impact of networked communication interventions specifically in young people with mental health conditions. 15 This review found just 12 studies which investigated the use of email and/or web-based electronic diaries, videoconferencing and email communication. Email consultation was linked with symptom improvement and patients showed willingness to use networked communications, but overall the results were inconclusive due to the small number of studies and varied outcomes. As the field of digital communication is swiftly evolving, the current review will build on this previous work, including only literature published since the search date from this previous review (2009), as part of a series of rapid reviews for the LYNC study. The LYNC study explored the use of two-way digital communication technologies in healthcare provision for young people (aged 1624 years) with long term conditions, 14 and the rapid reviews were conducted as a means to support and add value to the case studies within the LYNC study and to place the case study findings in a wider research context.
Methods
The review aims to present evidence for the effectiveness and impact of digital networked communication interventions in the treatment of adolescents with mental health disorders. A rapid review differs from a traditional systematic review primarily in the time taken to complete the review; a rapid review is often conducted within eight weeks. 16 Rapid reviews must, however, adhere to the core principles of systematic review. The protocol of the rapid review was registered in the International PROSPERO database under the following number: CRD42016038792.
Population
Our population was adolescents or young adults (mean age 1225 years) with a mental health condition as defined by the Diagnostic and Statistical Manual of Mental Disorders (DSM-IVTR). 17 We did not include participants with neurodevelopmental disorders or non-chronic mental health conditions.
Intervention
The intervention was networked communication technology (e.g. telephone, email, text message and videoconferencing) allowing two-way communication between the patient and healthcare professional. Computerised cognitive behavioural therapy (CCBT) interventions were not included where the focus of the study was the automated computer program. We did not include interventions that allowed only one-way communication.
Comparator
We included comparison with usual care.
Outcomes
We included clinical outcomes, patient outcomes and clinician outcomes.
Inclusion criteria
This review looked at publications from May 2009 onwards. A previous review, published in 2011, searched from inception of databases to 2009. 15 This review updates the literature since that period. We included any study design and studies in any language. Conference abstracts were excluded unless the abstract itself contained sufficient data to be included in the analysis.
Search strategy
The search strategy was developed by an information specialist (RC). As part of a series of rapid reviews within the wider LYNC project, a common search was conducted within five electronic databases (MEDLINE (Ovid), Medline In-process (Ovid), Embase (Ovid), PsycINFO (Proquest), Cochrane Library (Wiley)) using free-text and thesaurus terms for the concepts 'technology', 'clinical communication' and 'population' (see Appendix for search strategy). The searches were undertaken in August and September 2015. Records were exported to a bibliographic management software (EndNote X7) and a relevant subset identified by searching within this list for specific conditions and terms relating to 'mental health'.
Screening
All titles and abstracts resulting from this search were screened for inclusion by one of two reviewers (AV or AU). A random selection of 20% was screened by both. A third reviewer (FT) resolved any disagreements. Reasons for exclusion were recorded.
Articles that met these criteria after the initial screen were screened as full texts by two reviewers (AV and AU). Any discrepancies over inclusion were resolved through discussion or with the help of a third reviewer (HA).
Data extraction and quality assessment
Data were extracted from the included studies using a data collection form which collected information on population, intervention, setting, comparator and outcomes. All included papers were assessed for quality using the appropriate Critical Appraisal Skills Programme (CASP) critical appraisal instrument for the study design. 18 Studies with no limitations identified during this process were classed as 'good'. Studies with one or two limitations were classed as 'fair', and any research with three or more flaws as 'weak'.
Data synthesis
Due to the variation in study design and technology type included we present the findings using a narrative summary.
Results
The search identified 3503 articles. 3281 were excluded based on title or abstract. 222 articles were read in full and a total of six studies met our inclusion criteria and formed part of the review. 1924 See Figure 1 for a flow chart.
The six studies covered a range of mental health conditions (depression compulsive disorder (OCD) ¼ 1 and mixed ¼ 1). Interventions included cognitive behavioural therapy (CBT), solution-focused brief therapy (SFBT) and psychiatric consultations. One study looked at neuropsychiatric testing. Two of the interventions used online chat rooms, three used videoconferencing and one used telephone. One intervention was group-based (online chat room) and all others were one-to-one. Studies were located in the USA, UK, Netherlands and Canada. All were published in English. Three randomised trials, one qualitative study and two feasibility studies were included. See Table 1 for summary of study details.
Overall the quality of included papers was fair. Only one paper was classed as good; 21 four were fair, 19,20,22,23 but one was weak according to our pre-specified criteria. 24 
Clinical outcomes
Clinical outcomes were reported by four papers (see Table 2 ). 1922 The standardised scores used were the Center for Epidemiologic Studies Depression (CES-D) Scale and the Hospital Anxiety and Depression Scale (HADS). Van der Zanden et al. investigated the effectiveness of group CBT delivered via an online chatroom over six weekly sessions. 23 They found a statistically significant improvement in depressive symptoms, anxiety and mastery at both 12 weeks (depressive symptoms (CES- used an online chatroom to deliver their intervention, investigating one-to-one SFBT for depression.
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They found an improvement in CES-D scores in the intervention group compared to the waitlist control at 9 weeks (d ¼ 0.18, 95% CI À0.10 to 0.47) and 4.5 months (d ¼ 0.79, 95% CI 0.451.08) but note the 9 week result is not significant. Furthermore, those in the intervention group who did not attend any chat sessions also improved compared to controls
The delivery of CBT via telephone was investigated by Turner et al. 22 They compared telephone CBT to face-to-face CBT for adolescents with OCD and found no significant clinical difference between the two groups following treatment after assessment with several clinical scales (Children's YaleBrown Obsessive-Compulsive Scale (CY-BOCS), Children's Obsessional Compulsive InventoryRevised (ChOCI-R), Beck Depression Inventory for Youth (BDI-Y), Strengths and Difficulties Questionnaire (SDQ)). Their findings indicated non-inferiority of telephone CBT compared to face-to-face treatment. Two qualitative interview studies gave an insight into the patient experience of psychiatric consultations conducted by videoconferencing (see Table 2 ). 19, 24 It is important to note that both these papers reported on patient experience after a single telepsychiatric consultation only. Participants generally found the consultations useful and they were reported to increase knowledge of the mental health disorder and coping methods. Some appreciated the consultation taking place at home where they felt comfortable, and also the anonymity provided by the clinician's distance. This separation made the encounter less stressful and intimidating for some, while for others it stimulated less engagement. Members of the younger group reported excitement at the novelty but also a lack of control. They were required to have an adult in the room with them during the consultation. Issues with sound or video quality were reported but these were generally brief and seemed not to interfere with the overall consultation. 72 participants took part in the study. 36 in the intervention group and 36 in the control group. Primary outcomes: CY-BOCS Intent-to-treat analyses showed that TCBT was not inferior to face-to-face CBT at posttreatment, 3-month, and 6-month follow-up. At 12-month follow-up, there were no significant between-group differences for the CY-BOCS, however the confidence intervals exceeded the non-inferiority threshold. Improvements made during treatment were maintained through to 12-month follow-up Secondary outcomes: depressive symptoms, self-report and parent-report of adolescent OCD symptoms, overall psychological health, global functioning, and parental mental health symptoms. All secondary measures confirmed non-inferiority at all assessment points.
One study reported that clinicians felt confident in making their diagnosis via videoconferencing. 24 
Discussion and conclusion Discussion
This rapid review found that networked communication technologies for the treatment of mental health disorders are generally acceptable to young people. It included data on a range of technologies including videoconferencing, telephone and online chatrooms. Due to the clinical and methodological heterogeneity between the included studies, it was not possible to combine results relating to individual technologies or a specific mental health disorder, which would be useful in drawing robust conclusions. We found evidence relating to a range of mental health disorders (anxiety, depression, psychosis, OCD).
Two studies demonstrated the equivalence of interventions delivered via telephone and videoconferencing as compared to face-to-face. 21, 22 Another study reported improved clinical outcomes compared to waitlist controls in those who received online group CBT. 23 Together, this seems to indicate networked communication technologies could be a viable alternative to standard face-to-face therapy.
In the earlier version of this review, which examined studies up until 2009, 15 networked communication technologies for the treatment of mental health problems were generally positive, but there were only 12 studies identified. This latest version of the review noted fewer reservations about privacy, with participants instead reporting the distance enabled them to feel more anonymous. 19 This could perhaps reflect an increasing trust in technology over time. Furthermore, equipment quality seemed to have improved since the previous study and significantly fewer issues were reported.
Other previous reviews looking at the use of communication technologies within mental healthcare for young people have generally been broad in their inclusion criteria. Many are dominated by CCBT, perhaps because of its ready uptake by healthcare providers. Example of this are the studies by Ye et al. (anxiety or depression) and Aardoom et al. (eating disorders), 25, 26 in which the majority of included articles focus on CCBT (6/7 articles and 14/21 respectively). Nevertheless, few reviews have looked specifically at CCBT for the treatment of young people. Those that have are generally positive in their findings but indicate that further research is needed. 27, 28 In contrast, this review has looked exclusively at twoway communication and has therefore excluded interventions such as CCBT.
Two-way communication is more similar to current clinical treatments for mental health disorders such as counselling and psychotherapy but assumptions about its equivalence are unwise. Different technologies involve different levels of human contact (compare videoconferencing to a text message) and it seems possible that effectiveness may vary with the method used.
A 2014 rapid review of interventions in 'e-mental health' took a broad approach and found that the majority of interventions were aimed at adults with depression or anxiety symptoms. Effectiveness was demonstrated in some early trials and other studies summarised benefits that included flexibility and engagement. 29 However, this review focused on adult populations and was not restricted to two-way communication. A review and meta-analysis of e-mental health interventions to treat post-traumatic stress disorder (PTSD) in adults showed a significant improvement in symptoms for those using the e-mental health interventions. However, this study included interventions that had no communication, or one-way communication. 30 Overall, the evidence available regarding young people and their use of two-way networked digital communications remains limited. Nevertheless, findings are generally positive with studies reporting improved symptoms scores or equivalence to current treatment. It is unclear whether drop out might be an issue for this particular young population. Drop out is known to be lower when interventions are delivered online.
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However there is no age specific data and so it is not possible to assess whether this might be a particular issue for those in adolescence and young adulthood.
This review was conducted to inform a wider study looking at networked communication technologies for the treatment of young people.
14 This gave us an overview of its use in practice and allowed us to see mental health within this context but restricted the time taken in conducting the review. Taking a 'rapid' approach meant that grey literature was not included and it is therefore possible that some relevant data may have been missed. Nevertheless, the search was broad and covered a wide range of mental health conditions, included non-English language papers, and was developed by an information specialist. This review examines the more recent literature since publication of the previous version of this review, which was important given the rapid pace of change within digital technologies.
Conclusion
Networked communication technologies show promise in the treatment of young people with mental health disorders but there are many conditions and methods of treatment that have not yet been fully investigated. The use of communication technology is widespread amongst young people and adolescents and is already becoming more prevalent within healthcare. Research into this important age group has not kept up with policy and practice and evaluation of these approaches is much needed.
Practice implications
Although there is enthusiasm for the use of communication technology in healthcare with young people, robust evidence is lacking and healthcare providers should be mindful of this. Appropriate use should be considered and steps taken to mitigate patients' concerns about privacy to ensure its positive effects are not negated. Practitioners should bear in mind that the effectiveness of most interventions for the majority of mental health conditions in young people not yet been thoroughly investigated and ample opportunities for further research exist. The use of communication technology within mental healthcare could improve access but ongoing research would be required to ensure these people are not disadvantaged by poorly evidenced treatment.
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